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Abstract
Introduction: Reflection is a powerful tool for assisting students to develop the skills to make 
better informed decisions. As a pharmacy competency standard, reliable and fair assessment 
strategies are required to measure reflective skills and support students in developing their 
reflective capacity. The aim of this research was to explore whether we can extend the 
applicability of a previously tested rubric to a range of educational settings, to account for 
diversity of pharmacy educators and curricula internationally.
Methods: Four raters from three countries applied a reflective rubric to assess a sample (n=43) 
of reflective accounts, representing 41% of a cohort of 105 second-year undergraduate 
pharmacy students. The interrater reliability (IRR) was measured utilizing the intra-class 
correlation coefficient (ICC), using a two-way random effects model with absolute agreement, 
to determine the level of agreement between the raters’ absolute scores.  Generalizability 
Theory analysis was used to estimate generalizability of raters and stages.
Results: Results indicated agreement of raters for (i) each of the seven stages of reflection 
and (ii) overall score for the reflective account, with moderate to substantial agreement (ICC= 
0.55-0.69, p<0.001); and high agreement for all raters for the overall score (ICC= 0.96, 
p<0.001) respectively. The G_Study estimated a relative error coefficient of 0.78. 
Conclusion: This additional analysis further confirms the reliability and applicability of the rubric 
to a range of rater academic backgrounds.
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Can a reflective rubric be applied consistently with raters globally? A study across three 
countries.
Abstract
Introduction: Reflection is a powerful tool for assisting students to develop the skills to make better 
informed decisions. As a pharmacy competency standard, reliable and fair assessment strategies are 
required to measure reflective skills and support students in developing their reflective capacity. The 
aim of this research was to explore whether we can extend the applicability of a previously tested rubric 
to a range of educational settings, to account for diversity of pharmacy educators and curricula 
internationally.
Methods: Four raters from three countries applied a reflective rubric to assess a sample (n=43) of 
reflective accounts, representing 41% of a cohort of 105 second-year undergraduate pharmacy 
students. The interrater reliability (IRR) was measured utilizing the intra-class correlation coefficient 
(ICC), using a two-way random effects model with absolute agreement, to determine the level of 
agreement between the raters’ absolute scores.  Generalizability Theory analysis was used to estimate 
generalizability of raters and stages.
Results: Results indicated agreement of raters for (i) each of the seven stages of reflection and (ii) 
overall score for the reflective account, with moderate to substantial agreement (ICC= 0.55-0.69, 
p<0.001); and high agreement for all raters for the overall score (ICC= 0.96, p<0.001) respectively. The 
G_Study estimated a relative error coefficient of 0.78. 
Conclusion: This additional analysis further confirms the reliability and applicability of the rubric to a 
range of rater academic backgrounds.
Keywords: Interrater reliability; Reflection; Reflective writing; Assessment, Pharmacy education    
Conflicts of Interest: None
Financial Disclosure: No funding was sought for this project 
2
Introduction
Self-reflection is a powerful strategy to enable students and/or practitioners to integrate 
professional experience, develop a critical mindset to make better informed judgements, 1improve 
clinical reasoning and competence 2, 3 and enhance future practice.4-14 Furthermore, reflection on 
current skills, knowledge, attitudes and practice is a competency standard for many healthcare 
professions worldwide, including pharmacy15-18 and as such educators are required to design tasks for 
students to develop reflective capacity; and address strategies to assess this skill development.4, 9 One 
of the strategies which has assisted in developing students’ reflective capacity in a pharmacy curriculum 
is for students to reflect on their experiential placements and write about these. 11, 12 
Reflective rubrics have been designed to assess students’ reflective ability.9, 19-32 Previous 
research into the assessment of reflective writing tasks 9 utilize the frameworks by seminal educators 
in the field, including the work by Boud,33-35 Mezirow,36, 37 Kolb,38 and Schon.39 Reflective rubrics have 
been developed, drawn from these theoretical frameworks, and tailored to the healthcare professions. 
9 It has been argued in the literature that perfecting reliability in assessment and standardizing 
assessors to think the same way is not always possible, even with training, and indeed it may not be 
desirable in the modern pharmacy education.40 Nevertheless, rubrics that can be used by educators to 
continually monitor students throughout their studies so that patterns of areas for improvement can 
emerge still have a place in pharmacy education. This is a particular consideration given the increasing 
workforce needs and hence numbers of cohorts internationally. However, very few of these rubrics have 
been tested for their reliability and consistency amongst raters with only one study in pharmacy 
education worldwide testing interrater reliability. 31 An Australian study involving four raters from 
different disciplines in one national institution graded the same pharmacy reflective statements using a 
rubric derived from the theoretical frameworks of seminal authors and educators in the field of reflective 
practice. 33, 37 The results showed that although raters were derived from different disciplines and 
educational contexts, the reliability of the assigned scores using the developed rubric was high. 31 To 
our knowledge there have been no studies investigating interrater reliability of raters from different 
global pharmacy contexts; if a rubric is to be utilized internationally, then its applicability needs to be 
tested to account for diversity of pharmacy educators, cultural differences and curricula internationally.
This study builds on our previous work 31 and expands the pool of raters to include four raters 
across four institutions from the same discipline (pharmacy) in three countries, namely Australia, United 
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Kingdom (UK) and United States of America (USA). The study investigates the agreement of allocated 
scores by these four raters derived from diverse pharmacy schools from different global institutions 
grading reflective accounts drawn from one source. 
Methods
Before the commencement of the study, ethics approval was sought and granted from Cardiff 
University School of Pharmacy and Pharmaceutical Sciences Research Ethics Committee (Ethics 
Approval Number: 16-17-40).
Context of the study
The convenience sample from a sampling population included 105 pharmacy students enrolled in year 
2 of the Master of Pharmacy degree at Cardiff University, UK. A combination of convenience and 
random sampling was adopted: the sampling frame consisted of all reflective accounts for which 
students gave explicit consent that we were allowed to use for this study. Within this sampling frame, 
we proceeded with random sampling of 43 statements, using Excel’s random seed generator, to remove 
bias. 
Preparation for writing their reflective accounts
Prior to pharmacy students attending their experiential placements as part of their Professional 
Development module, they were provided with ‘tools’ to enable the scaffolding of the reflection and 
reflective writing processes into the curriculum. These ‘tools’ included lectures provided by the lead 
researcher (CL) via the “cloud” which explained the processes of reflection; the theoretical frameworks 
related to reflective practice; the elements of reflective writing; the value and benefits to reflect on 
practice; and the elements of the reflective rubric (assessment criteria). Furthermore, the Subject 
Coordinator (EM) provided students with a previously published reflective account template 12 and its 
purpose; and instructed students to utilize this template during their experiential placement as a platform 
to facilitate reflection. As this study was based on the same methodological framework as our previous 
study, the same sample size was utilized (n=43 reflective statements). 31 Although the student cohort 
size was very different between the two studies (n=264 students compared to n=105 students), this had 
no impact on the sample size. For a sample size to be calculated to elicit a two-sided 95% confidence 
interval, (with a width of 0.20, when the estimated intra-class correlation coefficient is 0.75), this is 
independent of the cohort size. Therefore, 43 reflective statements were also graded for this study. 
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An intraclass correlation coefficient (ICC) was calculated to analyze reliability.  A two-way random 
effects model with absolute agreement was utilized as it was important to investigate the agreement 
between the four raters for their absolute scores for the different stages of reflection as described in the 
reflective rubric. Statistical significance was set at p<0.001.
The closer the ICC is to 1.0, the higher the reliability of agreement and lower the error variance.41 
An “almost perfect score in agreement” (high agreement) relates to an ICC >0.81, with substantial (0.61-
0.80), moderate (0.41-0.60), fair (0.21-0.40), slight (0.00-0.20) and poor (<0.00). 42, 43 
The raters were sought by one of the researchers (CL) in the view that raters would be derived 
from the same discipline (Pharmacy) however, from different institutions and countries. One of the 
raters, (CL), the lead researcher in the development of the reflective rubric 9, 31, 44 invited other pharmacy 
raters via email. All raters agreed to participate in the study. Raters ranged from years of experience in 
pharmacy education and practice, with all raters having a minimum of 7 years in both education and/or 
practice experience. Of the four raters, two were derived from Australia (from different institutions), one 
from the United States of America (USA) and one from the United Kingdom (UK). Of the four raters, 
only two raters (CL, LS) were familiar with the previously published reflective rubric 9, 31, 44 Therefore, it 
was decided raters would be ‘trained’ via Skype sessions by the lead developer of the rubric (CL). As 
LS was well versed with the previous version of the reflective rubric, a briefer training session discussion 
was conducted (to describe the revised version of the rubric elements) compared to the training for JML 
and EM.  Skype training sessions followed for JML and EM to ensure the raters understood all the 
elements of the reflective rubric. As part of that training session, the lead researcher (CL) Skyped the 
‘rater in training’, explained the theory behind the rubric development, the evidence and the processes 
of the stages and categories of reflection. The lead researcher (CL) also worked through a few 
examples and then asked the ‘rater in training’ to grade a minimum of 5 reflective accounts (not derived 
from the sample, ie from another year’s cohort) which were also graded separately by CL. Any 
differences in scores allocated by the lead researcher compared to the ‘’rater in training’ for each 
reflective account were discussed, until each ‘rater in training’ was confident that they understood the 
rubric requirements before finally grading 43 reflective accounts from the study’s sample population.
All four raters were asked to grade the same reflective accounts written by pharmacy students 
during their experiential placements, utilizing a revised version of a published reflective rubric 
(previously tested for inter-rater reliability).31
The reflective accounts were derived from one source, namely, undergraduate pharmacy students 
during their second year of studies in Cardiff University School of Pharmacy and Pharmaceutical 
Sciences (CSPPS), United Kingdom (UK). Reflective accounts were sent to all raters by EM along with 
a scoring sheet that identified raters as: rater 1, rater 2, rater 3 and rater 4. Once all raters graded their 
accounts, the rater score sheets were sent directly via email to MH, a researcher unrelated to the 
pharmacy discipline (an experience statistician working with the Clinical Psychology Discipline) to 
analyze and calculate the results. Further analysis using Generalizability Theory 45,46 (GT, utilizing 
ANOVA) with G_String software (Version 6.1) 47 was undertaken by a biostatistician (KR), external to 
the Pharmacy discipline.
Generalizability Theory (GT) 45,46 provides a flexible, practical framework for examining the 
dependability of behavioral measurements. GT extends classical theory by (a) estimating the 
magnitude of multiple sources of measurement error, (b) modeling the use of a measurement for both 
norm-referenced and domain-referenced decisions, (c) providing reliability (generalizability) 
coefficients tailored to the proposed uses of the measurement, and (d) isolating major sources of error 
so that a cost-efficient measurement design can be built. In G-Theory terminology, the students’ 
reflective account stages are the facet of differentiation (object of measurement) and different 
reflective account stages and raters are the facets of generalizability. We undertook the G-theory 
approach using the rating of the individual student as the facet of differentiation, and raters and 
stages as the facets of generalization. All the facets were completely crossed (all raters rated all the 
stages of the students). There was no nesting of facets in this study design.
The Reflective Account Template
A published template was used for all reflective accounts, developed by EM (lead researcher for 
the study related to the reflective template) and CL at a stakeholder involved, multi-phased action 
research project (Table 2).12 A selection of prompt questions derived from the template has been 
provided in Table 2, with the full list of prompt questions from the template available in our previously 
published study.12 The template provided a more structured approach than a brief reflective statement 
to support students’ learning and development during placements, in particular during earlier years of 
their undergraduate curriculum when they are still considered as novice reflectors. Students were 
instructed to reflect on specific aspects of their placement structure, supervision and placement 
learning.
The Instrument (Reflective Rubric)
Levels of reflection for all reflective accounts were assessed using a published reflective 
rubric,9,30,31,44 developed to map seven different elements as being non-reflective (score of 0), reflective 
(score of 0.5) or critically reflective (score of 1).37 The rubric was revised slightly from its previous version 
9, 31 to further clarify some of the elements in the stages and categories. The seven elements that were 
scored included: returning to the experience; attending to feelings; relating new knowledge with 
previous knowledge; integrating prior with new knowledge, feelings or attitudes; self-assessing beliefs, 
approaches and assumptions; internalising the knowledge or experience, personally applied; overall 
outcome of reflection (Table 1) .33, 37 Component scores for each of these elements were assigned, and 
added up to provide an overall score out of seven. 
Results
Raters’ absolute scores ranged from 1.0 through to 7.0 and mean overall scores ranged from 5.06-
5.48 (Table 3). “Almost perfect” (high) agreement (ICC = 0.96) was shown between all four raters’ 
scores of the reflective accounts for their allocations out of a possible overall score of 7 (Table 4); and 
moderate to substantial agreement (ICC = 0.55-0.69) was shown between all raters for their scoring of 
the individual stages of reflection (Table 4). The G-Study analysis using 4 raters and 7 reflective account 
stages reported a relative error coefficient of 0.78 and an absolute error coefficient of 0.52 (Appendix 
Table X). We undertook D-Studies that examined the effect of varying the number of reflective accounts 
and raters on relative and absolute error (Appendix Table X). Lowering the number of raters to 1 lowered 
the relative error to 0.66, and adding 2 raters to the original 4 raters (ie 6 raters) increased this to 0.85. 
Adding more reflective accounts (adding 3) only modestly increased the relative error coefficient (0.78 
in the G-Study, to 0.83 with 10 reflective accounts in the D-Study). The highest variance component 
was attributable to the individual account and the interaction of all the study facets (Appendix Table X2).
Discussion
An earlier version of the rubric has been tested and found to have good IRR in a previous study, 
however the raters from the previous study were not all drawn from the pharmacy discipline. This is the 
first study using raters drawn from varied international contexts to test the rubric’s capabilities further, 
with raters from the same discipline across four different institutions in three countries. The rubric was 
applied to student accounts reflecting on focused experiential placements, using a structured reflective 
template.12 This study reports an improved moderate to substantial agreement of the raters with the 
individual stages compared to the previous study which reported a fair to substantial agreement in 
scores for individual stages of reflection. Additionally, this study reported a high agreement between 
raters’ scores for the overall scoring of the reflective account, which supports our previous study’s 
results.31  Further analysis using the G-Theory approach reported a relative error coefficient consistent 
with supporting the reliability of the tool. The results of this study further support that the rubric has been 
well-designed and can be adopted as an objective process to assess reflection, an area perceived 
largely as subjective. 
It is of note that whilst stages 2 (attending to feelings) and 3 (association) received the least 
absolute agreement among the raters in the previous and current study exploring IRR of the rubric 
respectively, stage 4 (integration) achieved the strongest absolute agreement in both studies. Stages 2 
and 3 feed into stage 4, and results imply that even though raters may adopt a slightly different approach 
into what contributes feelings, thoughts, knowledge, reactions, attitudes or perspectives, they are 
consistent into their perception of how students have integrated all these elements.
Rater Training
Two of the four markers, in separate countries, were not familiar with any previous version of the 
reflective rubric; one of these had less than10 years’ experience as a pharmacy educator. Despite this, 
the package of training resources compiled and delivered prior to the scoring exercise ensured that 
these markers became well versed in the components, the theories that underpin the reflection process 
and the stages and categories of reflection so that they were able to apply it as consistently as the other 
two members of the research team. While it could be argued that it is the training involved that produces 
bias to the grading and may be a limitation of the study, it is important to note that the rubric was 
developed based on theory and evidence and the training was designed to ensure alignment of a rater’s 
interpretation of the reflective account against the rubric. 
Pharmacy educators globally considering adoption of the rubric to assess experiential learning 
reflections may need to consider training for raters involved, so results are consistent irrespective of 
rater background and student educational context.
The strength of this study is that it builds on our previous study. 31 While the raters from this current 
study are derived from different countries, curricular and degree structures, the data are not. The data 
is drawn from one source (UK) with reported agreement between rater scores as high, indicating that 
the rubric is a reliable tool capable of being applied across educational settings despite their contexts 
and/or curricular differences.
Limitations
The study had some limitations. The approach adopted for training differed slightly depending on 
prior experience. One rater was versed with the original version of the rubric and only had a brief training 
session to ensure she was familiar with the slight changes in the rubric. Two raters had exemplars to 
test prior to the marking, with the rubric’s developer (CL) feeding back and ensuring the raters had 
understood each reflective stage and category and alignment of their interpretations of the reflective 
account against the rubric. Perhaps a standardized training approach for all raters may be more 
beneficial if the rubric was utilized on a larger scale. 
Conclusion
This is the first study worldwide to investigate the agreement of scores allocated by four raters 
from three countries using a rubric to assess reflective accounts from one source. The current study 
results support the reflective rubric as a reliable tool capable of being applied consistently with raters 
globally. It has now become generally accepted that academic assessment, student learning, growth 
and development is highly dependent upon reliable and valid assessment instruments (rubrics). 
Assessment rubrics allow for quantifiable data to be extracted from conceptual frameworks once 
thought to be assessed only though qualitative methods.  However, the assessment rubric is only as 
effective as its initial construction, testing, training in its use and, ultimately, its interrater reliability. The 
instrument assessed in this study has been published and deemed reliable and consistent for assessing 
stages and categories of self-reflection. The next logical step was to test its interrater reliability among 
several different contexts, student populations and rater academic backgrounds. Based on the data 
from this study it appears despite some study limitations that the instrument proved a consistent 
measure for scoring reflective accounts utilizing raters from different countries. 
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Table 1 
Reflective rubric utilized to assess reflective accounts a
Categories of Reflection (Mezirow) Reflective Rubric Stages 
of Reflection  (Boud) 
Non-Reflector (0 Marks) Reflector (0.5 Marks) Critical Reflector (1 Mark)
Stage 1: Returning to 
Experience
Statement does not 
provide a clear 
description of the learning 
event itself
Statement provides a 
description of the learning 
event
Statement provides 
description of the learning 
event chronologically and 
clear of any judgments
Stage 2: Attending to 
Feelings
Statement provides little 
of no evidence of 
personal feelings, 
thoughts, reactions
Statement conveys 
some personal feelings 
and thoughts, reactions 
of the learning event but 
does
not relate to personal 
learning
Statement conveys 
personal feelings, 
thoughts (positive and 
or negative) of the
learning event and relates 
to future personal learning
Stage 3: Association 
(relates new knowledge 
with previous knowledge) 
Statement does not 
provide any links
between new knowledge 
and previous knowledge
Statement provides 
evidence that prior
knowledge may be 
consistent with new 
knowledge gained through 
this task
Statement clearly relates 
new knowledge
learned with previous 
knowledge and sees 
how accommodating 
new knowledge will 
assist with future 
clinical events
Stage 4: Integration Statement shows no 
evidence of integration
of prior knowledge, 
feelings or attitudes with 
new knowledge, feelings 
or attitudes, thus not 
arriving at new 
perspectives
Statement provides some 
evidence of
integration prior 
knowledge, feelings or 
attitudes with new 
knowledge, feelings or 
attitudes and arriving at a 
new perspective
Statement clearly provides 
evidence of
integration of prior 
knowledge, feelings or 
attitudes with new 
knowledge, feelings or 
attitudes, thus arriving at 
new perspectives.
Stage 5: Validation (self-
assessment of beliefs, 
assumptions, 
approaches)
Statement shows no 
evidence of self- 
reflection and self-
assessing of previously 
held beliefs, assumptions, 
approaches and does not 
relate it to previous 
experience
Statement demonstrates 
self-reflection, self-
assessment of previously 
held beliefs, 
assumptions, approaches, 
and occasionally relates it 
to previous experience 
and previous knowledge
Statements clearly 
conveys self-reflection 
and self-assessment of 
previously held beliefs, 
assumptions, approaches, 
consistently relating it to 
previous experience and 
previous knowledge
Stage 6: Appropriation 
(Internalizing the 
knowledge or experience 
gained in the learning 
event; questioning the 
origin of your beliefs, 
assumptions)
Statement does not 
indicate appropriation of 
knowledge
Statement shows 
appropriation of 
knowledge and makes 
inferences relating to prior 
inferences and prior 
experience
Statement clearly shows 
evidence that inferences 
have been made using 
their own prior knowledge 
and previous experience 
throughout the task
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42
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49
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52
53
54
55
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57
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59
Stage 7: Outcomes of 
reflection 
Statement shows little or 
no reflection on own work, 
does not show how to 
improve knowledge or 
behaviour and does not 
provide any examples for 
future improvement 
Statement shows some 
evidence of reflecting on 
own work, shows 
evidence to apply new 
knowledge with relevance 
to future practice for 
improvement of future 
pharmacy practice. 
Provides examples of 
possible new actions that 
can be implemented most 
of the time. 
Clear evidence of 
reflection includes, with 
relevant examples: A change in 
behaviour and/or 
approach;  Development of a 
new perspective 
as a result of a 
task/event; 
developing a new 
strategy Application of 
new knowledge, 
feelings, 
thoughts, 
opinions, to 
enhance new 
future clinical 
pharmacy 
experiences; and Details of 
progress towards 
attaining a given 
competency 
standard. 
a Modified from Tsingos et al 9 and Lucas et al 30, 31rubric and originally adapted from Boud et al33 stages of reflection and 
Mezirow’s37 Categories of reflection
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Table 2
Reflective Account Templatea  
Structure/supervision
If 1 is “poor” and 5 is “excellent”, please rate as appropriate. How would you rate your 
supervisor’s…? Please provide some additional comments to explain your ratings. 
… professional attitude
… engagement with the placement
… flexibility towards your learning outcomes
… approach towards the placement structure
… approach towards workplace dynamics
If 1 is “poor” and 5 is “excellent”, please rate as appropriate. How would you rate your own…? 
Please provide some additional comments to explain your ratings.
… professional attitude
… engagement with the placement
… proactive behavior related to sharing/achieving your learning outcomes
Placement learning 
Thinking about your professional development, what were you hoping to achieve? What activities 
were you involved with?
Thinking about your professional development, what went well during your placements? What was 
the highlight? What have you learned? How was this different to what you thought/expected? How 
did you feel at the time?
Please give details of a case study (anonymized) which has made you reflect on patient care. 
Please explain why.
Please tell us about something that happened in your placements that made you think about your 
role as a pharmacist, and/or the role of other health and social care professionals.
What did you find most challenging in your placements? What didn’t go so well? Why? Could you 
have done anything in advance to be better prepared? How will you learn from this experience to 
prevent similar situations from happening in the future? Who could help you?
You had opportunities to share experiences from your placements with peers, who completed a 
placement in a setting different to yours. What did you learn? How was that placement different to 
yours? How has that placement(s) contributed to your peers’ professional development? How can 
that learning impact on your development?
What one thing will you implement in your role as a pharmacist as a result of being on these 
placements, or after debriefing with your peers regarding their experiences?
a Selected prompt questions from the reflective account template drawn from previous work by Deslandes et al.12 
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Table 
Descriptive statisti  scores for all se ts).
 um
Score Score Score
Standard
deviation
 1.5
Australia
 States of 
America 
1.5
Australia 1.21
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Table 
model with 
absolute agreement (n = 43 reflective accounts). All significance levels, p < 0.001.
Rating type Average
measure
ICC
Interpretation of 
ICC
95% CI
lower bound
95% CI
Upper bound
All stages 
combined for 
overall score 
0.96 almost perfect 0.85 0.94
Stage 1 0.69 substantial 0.50 0.82
Stage 2 0.60 moderate 0.35 0.76
Stage 3 0.55 moderate 0.29 0.73
Stage 4 0.69 substantial 0.50 0.82
Stage 5 0.65 substantial 0.45 0.79
Stage 6 0.60 moderate 0.36 0.76
Stage 7 0.58 moderate 0.35 0.75
Moderate Agreement (0.41-0.60); Substantial Agreement (0.61-0.80). Almost Perfect Agreement (>0.81)
ICC Intra-class correlation coefficient
CI Confidence Interval 
Stage 1: Returning to the experience; Stage 2: Attending to Feelings; Stage 3: Association; Stage 4: Integration; 
Stage 5: Validation; Stage 6: Appropriation; Stage 7: Outcomes of reflection 
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Appendix Table X. Relative and absolute error coefficients for G-Study and D-Study (varying the 
number of Raters and Reflective Accounts
Type Rater
Reflective 
Account Relative Error Coefficient Absolute error coefficient
G-Study 4 7 0.78 0.52
D-Study 1 7 0.58 0.41
1 10 0.66 0.50
6 7 0.85 0.62
4 10 0.83 0.61
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Appendix Table X2. Variance components (VC) for the facets and interactions in the G-Theory study
Effect VC
Rater -0.0003
Student 0.0120
Reflective Account 0.0520
Rater * Student 0.0005
Rater * Reflective Account 0.0071
Student * Reflective Account 0.0110
Rater * Student * Reflective Account 0.0474
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